G protein-coupled receptor signalling potentiates the osmo-mechanical activation of TRPC5 channels.
TRPC5 is an ion channel permeable to monovalent and divalent cations that is widely expressed in different tissues. Although implicated in the control of neurite extension and in the growth cone morphology of hippocampal neurons, as well as in fear-related behaviour, the mechanisms by which TRPC5 is activated remain poorly understood. TRPC5 is known to be activated downstream of Gq-coupled receptors and by membrane stretch, and since there is evidence that mechanical stress may directly activate Gq-coupled receptors, we examined the relationship between the activation of TRPC5 by the type 1 histamine receptor and osmotic stress. Using calcium imaging and patch clamp recordings, we found that a higher proportion of cells expressing TRPC5 respond to hypoosmotic solution when they co-express H1R. This response is associated with a phospholipase C-dependent increase in the cells internal calcium concentration, which is abolished on depletion of calcium stores. We also found that the hypoosmotic stimulus that provokes mechanical stress drives the translocation of TRPC5 to the plasma membrane by a mechanism dependent on PI3K. This increase in TRPC5 at the plasma membrane augments the proportion of cells that respond to hypoosmotic stimulation. Together, these results suggest that hypoosmotic cell-swelling activates Gq-coupled receptors, which in turn enhance the activation of TRPC5 by regulating this channel membrane trafficking. Gq-coupled receptors and TPRC5 are co-expressed in several tissues such as those of the vascular system and in somatosensory neurons, suggesting that this mechanism of TRPC5 activation may have interesting and important implications in arterial pressure sensing and mechanotransduction.